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The formation and propagation of multiple matrix cracks in relatively dense ceramic matrix composites 
when subjected to increasing tensile stress is necessary for high strength and tough composites. However, 
the occurrence of matrix cracks at low stresses may limit the usefulness of some non-oxide composite 
systems when subjected to oxidizing environments for long times at stresses sufficient to cause matrix 
cracking. For S ic  fiber-reinforced composites with two-dimensional woven architectures and chemically 
vapor infiltrated (CVI) S ic  matrix and melt-infiltrated (MI) Si/SiC matrix composites, the matrix cracking 
behavior has been fairly well characterized for different fiber-types and woven architectures. It was found 
that the occurrence, degree, and growth of matrix cracks depends on the material properties of the 
composite constituents as well as other physical properties of the composite or architecture, e.g., matrix 
porosity and size of the fiber bundle. In this study, matrix cracking in S ic  fiber reinforced, melt-infiltrated 
Sic  composites with a 3D orthogonal architecture was determined for specimens tested in tension at room 
temperature. Acoustic emission (AE) was used to monitor the matrix cracking activity, which was later 
confirmed by microscopic examination of specimens that had failed. The determination of the exact 
location of AE demonstrated that initial cracking occurred in the matrix rich regions when a large z- 
direction fiber bundle was used. For specimens with large z-direction fiber tows, the earliest matrix 
cracking could occur at half the stress for standard 2D woven composites with similar constituents. 
Damage accumulation in 3D architecture composites will be compared to damage accumulation in 2D 
architecture composites and discussed with respect to modeling composite stress-strain behavior and use of 
these composites at elevated temperatures. 
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Implications 
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